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To describe the full temperature dependence of the friction coefficient on BSCCO, we can use an approach similar to the one derived in the main text. Then, the total friction coefficient can be written as
(1)
Here, the first part represents the contribution of phonon excitation based on the PT-Model [9,10,11]
( Fig S1a) , while the second part represents the electronic friction contribution ( Fig S1b) as derived from the BCS theory [12, 23, 27] . This formula was adopted to fit the experimental data points of the friction coefficient in a temperature range from 300 K to 40 K. A fit to the overall friction coefficient is shown as the red line in Fig. S1c . All fit-parameters are listed in Table S1 and were found to be very close to the results presented in the main text.
Section S1. Fit to the total friction coefficient Table S1 . Fitting parameter values in Eq. 1. To confirm the frictional discontinuities during the superconducting transition, 3 additional independent measurements have been performed for different normal forces ranging from 6 nN to 23 nN. During these measurements, we only varied temerature with the normal load kept unchanged for each cooling process. Around the superconducting phase transition temperature T c = 95 K, we again find a strong discontinuity ∆F T in the friction curves. The change in friction ∆F T can be quantified as the difference between the local minimum and maximum of the curve around T c .
The inset of Fig. S2 shows ∆F T as a function of load, also indicating a linear dependence. 
Heating result
To verify the equivalence between heating and cooling across the phase transition, we also did temperature dependent friction force measurements for increasing temperatures between 70 K to 112 K with a fixed normal load of F N = 14 nN. Around the superconducting phase transition temperature (Indicated as a red dash line in Fig. S3 ), a strong discontinuity of friction force also exists during heating process. 
Temperature dependence of adhesion effects
During our experiments we have repeatedly measured the adhesion forces between the tip and the BSCCO sample. Figure S4 shows exemplary results of these measurements at different temperatures, which confirm that the adhesion force stays almost unchanged across the superconducting Section S Fig. S3 . Temperature dependence of nanoscale friction on BSCCO measured upon heating the sample from 70 to 112 K with a constant normal load of F N = 14 nN.
Secion S phase transition. More specifically, two situations have been checked: The red squares show a comparison of adhesion forces well above and below the phase transition and reveal that the adhesion force did not change. Additionally, we took a closer look at the regime of friction transition directly below Tc (black symbols). Again, no changes in adhesion could be observed. Between the two sets of measurements a difference in absolute adhesion force can nonetheless been found.
However, it must rather be attributed to different tip radii in the two sets of measurements. Fig. S4 . Temperature dependence of nanoscale adhesion forces between the AFM tip and BSCCO measured for two sets of experiments (see the main text for details).
